Thesis summary
The main idea behind the "Internet of the things" is quite simple: any properly tagged object will be able to interact or communicate with other objects and systems via Internet, private networks or any other form of communication. Intelligent cell phones, known as Smartphones, are a key element in the development of the Internet of the things. Nowadays, millions of users use their Smartphones to interact with all kinds of physical objects or electronic devices in their environment. In most cases, the interaction process between the Smartphone and the physical objects or devices is managed by a specific software application. Due to these application's features, they often have to be developed specifically as native applications for the target mobile platform. The use of native software applications in the interaction process between Smartphones and physical objects has several unwelcomed consequences, like high costs and development hardships caused by the replication of developments in different mobile platforms [1, 4] . On the other hand, the actual native application's management implies a series of secondary processes, like the download, installation and configuration. These processes are inappropriate for systems that are based on occasional or precise interaction with physical objects or devices, as secondary actions could take more time than the interaction process itself [2] .
The exposed problems have been the motivation for the development of this doctoral thesis, which defines a model applied to the development of mobile applications that base a strong part of their functionality in the interaction with physical objects or nearby electronic devices. The proposed model is not attached to any mobile platform or specific development technology, so it allows the development of valid mobile applications for multiple platforms. Also, the proposal includes optimizations related to the development of this type of applications, such as the abstraction in the management of the hardware elements of the device that allows communication and the capture of context information [3, 4] . The proposed model dramatically reduces the time used in the secondary processes, making the developed applications optimal for their use in occasional interaction based systems with objects or electric devices. The proposed model is the result of three interaction processes, and each of one has resulted in significant modifications in the architecture and characteristics of the proposal, looking for the best way of reaching these goals [1] [2] [3] [4] . The final version of the model is based on a specification that combines with web technologies. The resulting web applications are partially executed in the client device itself, and also in the remote server. This mixed execution method allows web applications to manage the client device's hardware elements, aiming to perform communication or capturing context information.
Finally, the tools and applications developed by following the proposed specifications have helped to speed up the experiments performed to evaluate and verify several aspects of the proposal.
